In this paper, we introduce cohomology of n-Hom-Liebniz algebra morphisms and formal deformation theory of n-Hom-Liebniz algebra morphisms .
Introduction
Algebraic deformation theory was introduced by M. Gerstenhaber in a series of papers [7] , [8] , [9] , [10] , [11] . Cohomology and deformations of n-Hom-Liebniz algebras were introduced in [20] .
Organization of the paper is as follows. In Section 2, we recall some definitions and results. In Section 3, we introduce deformation complex and deformation cohomology of an n-Hom-Liebniz algebra homomorphism. In Section 4, we introduce deformation of an n-Hom-Liebniz algebra homomorphism.
Preliminaries
From [20] , we recall following definitions. equipped with n actions [· · · , · · · , · · · ] i :
by letting exactly one of the variables x 1 , · · · , x n , y 1 , · · · , y n−1 be in M (hence the corresponding α should be replaced by α M ) and all others in L.
be a representation of the multiplicative n-Hom-Leibniz algebra (L, [., · · · , .], α). We define C p (L, M ) as the collection of linear maps f :
where
The last two terms in the definition of the coboundary make use of the n actions
are called p-cochains. Definition 2.3. A formal one-parameter deformation of a n-Hom-Leibniz algebra (L, [., · · · , .], α)
is a map f t :
, where tensor product taken over K[[t]], such that for
for all integers 0 ≤ l.
From 4, we have
3. Deformation complex of n-Hom-Liebniz algebra morphism We define
for all p ∈ N and C 0 (φ) = 0. For any n-Hom-Liebniz algebra morphism φ : M → N ,
Here the δ p 's denote coboundaries of the cochain complexes C n (L; L), C n (M ; M ) and C p−1 (L; M ).
One can easily see that δ p (φu − vφ) = φ(δ p u) − (δ p v)φ. So, since δ p+1 δ p u = 0, δ p+1 δ p v = 0, δ p+1 δ p w = 0, we have d p+1 d n = 0. Hence we conclude the result.
We call the cochain complex (C * (φ), d) as deformation complex of φ, and the corresponding cohomology as deformation cohomology of φ. We denote the deforma- 
H n (L, L) = 0 ⇒ u = δ n−1 u 1 and H n (M, M ) = 0 ⇒ δ n−1 v 1 = v, for some
. Thus every cocycle in C n (φ) is a coboundary. Hence we conclude that H n (φ) = 0.
4. Deformation of a n-Hom-Liebniz algebra morphism Definition 4.1. Let (L, [., · · · , .], α) and (M, [., · · · , .], β) be n-Hom-Liebniz algebras.
A formal one-parameter deformation of a n-Hom-Liebniz algebra morphism φ : L → M is a triple (ξ t , η t , φ t ), in which:
Therefore a triple (ξ t , η t , φ t ), as given above, is a formal one-parameter deformation of φ provided following properties are satisfied.
ξ t (α(x 1 ), · · · , α(x i−1 ), ξ t (x i , y 1 , · · · , y n−1 ), α(x i+1 ), · · · , α(x n )),
for all X ∈ L ⊗n , Y ∈ L ⊗n−1 , X = (x 1 , · · · , x n ), Y = (y 1 , · · · y n−1 );
η t (β(x 1 ), · · · , β(x i−1 ), η t (x i , y 1 , · · · , y n−1 ), β(x i+1 ), · · · , β(x n )),
for X ∈ M ⊗n , Y ∈ M ⊗n−1 , X = (x 1 , · · · , x n ), Y = (y 1 , · · · y n−1 );
for all X ∈ L ⊗n .
The conditions 6, 7 and 8 are equivalent to following conditions respectively.
for X ∈ L ⊗n , Y ∈ L ⊗n−1 , X = (x 1 , · · · , x n ), Y = (y 1 , · · · y n−1 ) and integers
η j (β(x 1 ), · · · , η(x i−1 ), η k (x i , y 1 , · · · , y n−1 ), β(x i+1 ), · · · , β(x n )),
for X ∈ M ⊗n , Y ∈ M ⊗n−1 , X = (x 1 , · · · , x n ), Y = (y 1 , · · · y n−1 ) and integers
Define a 3-cochain F l by
for
), ξ j (x k 1 , y 1 1 , · · · , y n−1 1 ), α(x i+1 1 ), · · · , α(x n 1 ))}
{η i (η j (X 2 ),βY 2 ) − n k=1 η i (β(x 1 2 ), · · · , η(x k−1 2 ), η j (x k 2 , y 1 2 , · · · , y n−1 2 ), β(x i+1 2 ), · · · , β(x n 2 ))}, 
Definition 4.2. The 3-cochain F l ∈ C 3 (φ) is called lth obstruction cochain for extending the given deformation of order (l − 1) to a deformation of φ of order (l). We denote F l by Ob l (φ t )
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